Experimental details
The complexes were generally synthesised in atmospheric conditions unless otherwise stated. The known compounds are referenced where appropriate. [CrCl 3 (thf) 3 ] was prepared by the literature method. S1 2,2':6'2"-terpyridyl was obtained from Sigma-Aldrich and used as received. 1,4,7-Trimethyl-1,4,7-triazacyclononane was prepared according to a previously reported method. S2 Anhydrous [NMe 4 ]F was obtained by recrystallising the commercial sample (Aldrich) from i PrOH as described by Christe et al. S3 CH 2 Cl 2 and diethyl ether were dried prior to use by distillation from CaH 2 and sodium benzophenone ketyl, respectively. Infrared spectra were recorded as Nujol mulls between CsI plates using a PerkinElmer Spectrum 100 spectrometer over the range 4000-200 cm −1 . 1 H, 19 F{ 1 H} and 59 Co were recorded from H 2 O/D 2 O or MeOH/CD 3 OD solutions using a Bruker AV400 spectrometer and referenced to TMS via the residual solvent resonance, CFCl 3 and [Co (CN) 6 ] 3− , respectively. Microanalyses were undertaken by London Metropolitan University. UV-visible spectra were recorded in solution (H 2 O or MeCN) and as powdered solids, using the diffuse reflectance attachment, in a Perkin Elmer 750S spectrometer. Magnetic measurements were made on a Johnson Matthey magnetic balance.
[CrCl 3 (Me 3 -tacn)]. Reaction carried out in anhydrous conditions using Schlenk and glove box techniques using a modification of the method reported. S2 [CrCl 3 (thf) 3 ] (170 mg, 0.46 mmol) was dissolved in CH 2 Cl 2 to give a purple solution, to which Me 3 -tacn (94 mg, 0.55 mmol) was added, resulting in a green solution. The reaction mixture was stirred at room temperature for 1 h. A green solid was filtered from the reaction mixture, washed with diethyl ether (10 mL) and dried in vacuo. Yield: 78 mg, 52 %. Required for C 9 H 21 Cl 3 CrN 3 : C, 32.8; H, 6.4; N, 12.8. Found: C, 32.6; H, 6.5; N, 12.6 O: C, 31.5; H, 8.2; N, 12.2. Found: C, 30.8; H, 8.8; N, 13 .2 %. A small amount of pyridinium salt by-product in the isolated product is the likely cause for the larger than normal variation between the experimental and calculated data. IR (Nujol, ν/cm 1 ): 3376, 1662 (H 2 O), 541, 511 (CrF). UV-vis (diffuse reflectance)/cm −1 : 14771, 17762, 24213. UVvis 10 −3 M in water/cm −1 (ε/M −1 cm −1 ): 14815 (8), 17986 (97), 24570 (43).
[MnF 3 (terpy)]·MeOH·3H 2 O. This was prepared by modifying the method reported, 24 using anhydrous conditions, Schlenk and glove box techniques. Terpy (115 mg, 0.49 mmol) was dissolved in methanol (6 mL) and MnF 3 (50 mg, 0.45 mmol) was added resulting in a brown solution with a small amount of black precipitate. The reaction mixture was stirred at room temperature for 2 h, before filtering to remove the black solid (MnO 2 ). Diethyl ether (20 mL) was added, yielding an orange precipitate. [FeF 3 (terpy)]·2H 2 O. FeF 3 ·3H 2 O (72 mg, 0.43 mmol) was suspended n-BuOH (15 mL) and a solution of terpy (101 mg, 0.43 mmol) in n-BuOH (5 mL) was added. The mixture was heated to reflux for 4 h, resulting in a clear red/purple solution. The mixture was cooled to room temperature and the solvent was removed in vacuo giving a fine pink/purple powder, which was washed with diethyl ether (10 mL) and dried in vacuo. Yield: 79 mg, 52 %. Required for [FeF 3 (Me 3 -tacn)]·H 2 O. This was synthesised using a modification of the literature method. 19 Method 1: FeF 3 ·3H 2 O (88 mg, 0.53 mmol) was suspended in n-BuOH (15 mL) and a solution of Me 3 -tacn (90 mg, 0.53 mmol) in n-BuOH (5 mL) was added. The mixture was heated to reflux for 4 h, resulting in a clear yellow solution. The mixture was cooled to room temperature and the solvent was removed in vacuo giving a pale yellow solid, which was washed with diethyl ether (10 mL) and dried in vacuo. 
X-ray Experimental
Crystals of the complexes were grown as described in the Experimental section. Data was collected using a Rigaku AFC12 goniometer equipped with an enhanced sensitivity (HG) Saturn724+ detector mounted at the window of an FR-E+ SuperBright molybdenum (λ = 0.71073 Å) rotating anode generator with VHF Varimax optics (70 micron focus) with the crystal held at 100 K. Structure solution and refinement were performed using SHELX(S/L)97, SHELX-2013 or SHELX-2014/7. S6 H atoms bonded to C were placed in calculated positions using the default C-H distance, and refined using a riding model. In [MnF 3 (Me 3 -tacn)]·4H 2 O and [CoF 3 (Me 3 -tacn)]·4H 2 O, the carbon atoms in the ring were disordered and were modelled with split occupancy factors. Details of the crystallographic parameters are given in Table S1 Crystallographic Information Figure S1 . View of the H-bonding (blue dotted lines) and π-stacking (grey dotted lines) in the X-ray crystal structure of [FeF 3 (terpy)]⋅3H 2 O. Figure S51 . 
Radiofluorination experiments

